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ABSTRACT: Table 1 ghows the Physical properties of acetyl cyclohexene ﬁL‘v
and its oxide which was pProduced by the aid of alkaline
hydrogen peroxide (Ref 1, nee Scheme). The Raman spectra
of both these substances were taken by means of the Soviet H//

3 prism spectrograph ISP-51 with a central chamber and the
Hilger spectrograph Ye612 in the liquid phase. The exciting
frequency 4358 2 stemmed from a g

ercury lamp. The measured
frequencies are specified. The pregence of frequencies in the
region of the triple bond (2096, 2111 ce~1) in the spectra

of both substances points to the fact that they still contained
residues of the ethinyl compound utilized for their synthesis,
i = C frequencies showed that the oxidation of acetyl cyclo-
hexene wag incomplete and that the oxidation product is a

Card 1/4 mixture from acetyl cyclohexene and its oxide. The oxide, how-
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ever, is olearly predominant. It was electronographically.
confirmed (Refs 2,3) that the carbon atoms of the double
bond (LI tad 02 are placed on or approximately on the same

~ plane. The molecule exhibits half-chair-shaped (polukreslo-
vidnyy) oonformations (Ref 4) (see Scheme). The valencies
are quasi-equatorial (¢') and guasi-axial (at) ut the atoms

C3 and Cg, whereas they are ecuatorial (e) and axial (a) at tf/
Ca and Cs. Since tho,half—chair-shapod confirmation of cyclo-

hexene is energetically by 2.7 kcal/mol more advantageous sad
. pince the rules established by Barton and Khassel' (Ref 7

are evidently still valid for substituted cyclohexenes, the
half-chair-shaped confirmation in acetyl cyclohexene is
apparently predominant. In this connection, the acetyl group
is placed on the plane of atoms 01026306 or on sn approximated

plane (see Scheme)., There are no reasons for denying the con-
gservation of the acetyl group position in the case of conversion
(1)7 (11). The carbonyl group frequency is divided into 1663
and 1672 co='. The ethylene bond frequency is practically not
divided into a doublet., The authors are inclined to assume that
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the divieion of the oarbonyl frequency is %o be oxplained
by the possidble double position of oarbonyl with respect to
the ethylene formation CuC of $he ring, namely, the cis-oid
position ((I)Z2(II)) and the $rans-oid position ((IDR(1V))
(soe Scheme), The osoillation frequency of the ethylene bond

- Temains practically unohanged. The oxidation of the acetyl
oyclohexene on the double bond leads to the formation of o #/
Jemdézdered oxide *ing . o

——G, whose C-C-dond belongs to the 6-menbered ocarbon ring, The
half-ohair-shaped conformation of the 6-membered ring is oon-
served in the asetyl oyoclohexene oxide (Ref 9)., If the above-
aentioned position cf x4 aostyl group is conserved, the oxygen

- atom of ‘the J-membered ring (eee_above) is placed on a plane
whioh is perpendicular to the pluno'c1020306. The above cone-

cepts were concreted by optioal data supplied by the authors.
It was finally confirmed that acetyl oyolohexene oxide exists
in qil-oidk(Vg;i(VI)'und trans-oid (VII)&X(VvIII) oouformations.
The ocauses leading to the formation of both these formu are
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(Acetylens compoundse—Optical properties)
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TI914
S0V/79-30-2-65/76

Batuyev, M, 1., Onishchenko, A. 8., Mutveyevu, A. D., Aromava, N. 1.

Optical Investigation of the Effect of Hydrszen Bonding on
Conjugation in Acrylic and Methacrylic Acids

Zhurnal obshchey khimii » 1960, Vol 30, Nr 2, pp (57-661 (USSR)

The conjugation of the carb onyl and ethylene bonds more or less
weakens (depending on the melecule structure) the ethylere bond,

i.e., 1t decreases itg electron density. This manifests itself

by the decrease of the bond vibrational frequency, and consequently
by the decrease of the bond energy and the increase of the interatomic
distance. The study of bond frequency in methylethylene and acrolein

shoved that the frequency of C==¢ bond decreased from

1640 cm™1 to 1618 em™l; and that of C==0 bond remained at a high
value, (1692 cm‘l)' In acrylic and methacrylic acids in liquid phase,
however, the ethylene bond frequency remains the same, whereas the
frequency of the carbonyl bond decreases considerably

(to 1659 em~1 ana 1664 eml, respectively)."
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This relationship of the bond frequencies is evidence of a decrease
of the effect of the carbonyl bond conjugated with the cthylene bond,
which is due to the carbonmyl hydrogen bonding. Acrylic acid in
liquid phase forms cyclic dimer complexes, and also multiple chain

complexes which affect, to a var%qng extent, the electron density of

1) carbonyl participating in the
hydrogen bonding of the dimer ring (1659 cm'l); this carbonyl is

the conjugated ethyiene groups:

most affected by the hydrogen bond, has the least electron density,
and therefore shows an insignificant veakening effect only on the

ethylene tond; the frequency of the latter remains at 1640 cm-l;

(2) carbonyl in the chain complex, with a greater electron density
(1724 cm"l), which affects the conjug ted ethylene bond to a greater
extent and lowers its frequency to 1631 cm'l;. (3) end carbonyls
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Hydrogen Bording on Conjugation in SOV [1€-30-2-65/75
Acrylic and Methaerylic Acids

Caxrd 3/s

of the chain complex with the highest ciectron density (1740 cm'l)
which weakens the conjugated ethylene bond to the highesi extent

and reduces its frequency Lo 1622 em™L.

H 0 :
L O=Hely Q-He-Oy  O—Hee
%g s N
]
[ c% c
W Vg»u W \"?—u e ﬁ'(‘:--ul
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The analysis of spectral data of liquid methacrylic acid showed that
the cyclic dimers are preponderant., and the cyelic chain complexes
are almost nonexistent in this acis , due, evidently, to sterie
hindrance by the methyl group. Th:.dissolution of acrylic and
methécrylic acid in dioxane caused opening of the ring;
simultaneously, the dioxane and sclc molecules formed un associated
complex whose carbonyls formed, in turn, hydrogen bonds with other
acid molecules, and the C===0 bond frequencies remainad practically
unchanged.
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Unassociated carbonyls (as in methyl acrylate and methyl methacrylatc)
shiow an electron density nearer to that of the terminal carbonyls or
carbonyls inside the chain, than to that of ihe carbonyls in the cyclic
dimer. Hence, the nonparticipation of the carbonyis in hydrogen
bonding incresses its weakening effect on the conjugated ethylene

bond. One of the factors which characterizes this effect is a sub-
stantial asymmetry of the electron shell of the carbon atom in the
C==0 radical which leads to a marked decrease of the siilelding
effect of the positive micleus from the side oppusite to the oxygen

atom (> 3‘?"‘) and to ¢ weakening of the ethylene bond. The
presence of pairs of nonbording electrons in the outer sheli of
the oxygen atom, makes it mwve susceptible to change under the
influence of various factors wuch as hydrogen bonding,the introduc-
tion of substituents, etc., which iesd to substantisl changes in
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the neture of the carbonyl bond and to corresponding changes in {its

effect upon the cunjugated ethylene bond. ISP-51 spectrograph was

used in the determination of the bond frequencies. There are 2 tg les;

ard 4 Soviet references. ' :
ASSCCIATION: Ing’itute of Mipzral Fuels » Academy of Sciences USSR, and Institute

of Organic Chemistry, Academy of Sciences, USSR (Institut goryuchikh '

iskopayemykh Akademii nauk SSSR i Institut organicheskoy khimii -
Akademii nauk SSSR) :

SUBMITTED: January 22, 1959
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AUTHORS: B%WMQ Onishohenko, A. S., Matveyeva, 4. D.,
' *{¥énove, N. I.

- TITLE: ,Optical Inveatigation of Geomaliic axd Rotatory Isomerisa
of Some Disgnes '

PERIODIGAL:  Doklady Akademii nauk SSSR, 1960, Vol. 132, Fo. 3,
' pp. 581-384 : :

TEXT: The authors state on the basis of Refs. 1=4 that the flat trans-
form (1I) is absolutely prevalent up to 95% in 1,3-butadiene at room +
temperature, The cis-form (I) possesses no center of symmetry. At room
temperature it is only admixed to tha trans«fora. These statements are
confirmed chemically: 1,3-butadiene enters into the Diels-Alder

synthesis only slowly at room temparature. This reaction takes place

much moxre easily at a temperature -rise which corresponds to the

transition of the trans-form into the cis-form. Rotatory isomerism 1s

also possible in the mono~ and di-substituted 153-butadienes inveati-

Card 1/3
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Optical Investigation of Geometrio and 8/020/60/132/03/25/065
Rotatory Isomerism of Some Dienes B011/B008

gated by the authors. In some cases, however, it is superimpoged to the
geometrio isomerism, as for exémple in 1=-chloro-1,3-butadiene\and
piperylene (1,3-pentad1ene). On the basiy of such a superimposition the
authors presume the existencd of the following 4 isomers: (III), (1v),
(V) and (VI) (see Scheme). The trans-forms (III) and (V) predominste
here too at room temperature in the liquid phase. They possess no center
of symmetry. The symmetric as well as the asymmetric frequercies of

their doudble bonds must therefore appear in their Raman- and IR~
absorption speotra. The frequencies must be higher in (V) than in (111).
All this was adtually establizhéd by the anthors. They state that the
oscillation frequencies of the double bonds of the trans-configurations
are higher than those of the cis~configurations. The chemical data are
in agreement with these statements. Thus, the cis-configurations of the
trans~forn (III) do not enter into the Diele-Alder synthesis at

X = Cl,CH; even at & temperature rise, sinocs in this case (11I) can only
proneed iato the ois-configuration of the cis-form (1Iv), the formation
of which is, however, limited sterically. The trans-configurations of
the trans-form (V), on the other hand, enter into the Diels-Alder
synthesis at temperature rise. They proceed thereby into the trans-

Card 2/3
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The authors prasume 2 flat forms for chloroprenejand isoprene?| a trans-
form (VII) and a cis~form (VIII) (X =TI, CH3) exactly as with 2,3-
dimethyl-iutadiene (IX) and (X)., Of these forms, (VII§ and (IX) are
prevalent at room temperature. The authors discuss the correlations of
these forms with the Raman- and IR-spectra (Table 2) which were recorded
on the Soviet spectrograph of type YLTT (ISP-51)¥and Hilger spectrograph
of type E-612 (Ye-612 2 he physiocal properties of the substancss
investigated are mentioned finally. There are 1 table and 8 references,

4 of which are Soviet.

configuration of the flat clae-form (VI) which favors the said’reaotion;

ASSOCIATION: Institut goryuchikh iskopaysmykh Akademii nauk (Institute
of Combustible Minerals, AS USSR). Institut organicheakoy
khimii in. N. D. Zelinskogo Akademii nauk SSSR (Institute
of COrganic Chemistry imeni N.D. Zelinskiy, AS USSR)

PRESENTED : Decembar 2, 1959; by B. A. Arbuzov, Academician

SUBMITTED: December 7, 1959
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BATUYEV, M.I.; AKHREM, A.A. ;KAMEBNITSKIY, &.V.; MATVRYEVA, 4.D.

Optical study of the comformations of cycloh
its derivatives. Dokl.AN S8SR 133 n?.5=;0;;:;3$ a;a: "'?b.of
T (MIRA 13:8)
« Institut goryuchikh iskopayemykh Akademii nank SSSR i Tastitut
organicheskoy khimii im. N.D. Zolinskogo Akademii nauk SS5R.
(Cyclohexanone)
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B Amoasz Bbtwev’ M.I.’ Akhrem' ‘.‘o, and Hatv‘yav" ‘.D.

';TITLE: Optical study of the oonrormatione
P of 2«met s 0 IS - .
o , =o0yolohexyl-ethylene ozidos h hydzoxy

',_';:‘:»PERIODIOALt Doklady Akademii nauk SSSR, vo 137, ao. 5. 1961, 1143 « 1116

TEXT: It is the purpose of the pruont atu to defd
'ﬂ:‘the “n“m 31yoide okolny dy ofine -the utruoturﬁ ‘of’

T .q’.‘ . e L
e 'Of/i-\ﬂ. Og' 6"\4 \u. O(\;—/cu.
TR VA oH on | | oH

o ‘ .o , (v

. vhioh had been obtained 'by ‘oxidation by peracetic acid in ohloroform from .

cu-a 1/1
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. e _ _ 8/020/61/1 005/017/026
. Optical study of the ... L 3405/4204 31/005/011/026 :
ois-2-methyl-1-vinyl cyclohexanol:s (I) .and (IX); = =xns-2-methyl-1~ -
-vinyl-oyolohexanols - (III) and (IV); ~and which .~ ~zud to heve the:
above structural forsulas. -All four alcohols havi. . “:.+ .- mylting pointss
Their struotures were studied by their Raman spec: 24 on the USSR
spectrograph of the type W .51 (ISP-51), and on es 2612 Hilger spectro-
graph. "It is concluded from the data (Table 1) that a hydrogen bond exists '

-~ 'between the hydroxyl group of these aloohols in liquid state and tie oxygen

atom of the oxide ring. Tais is confirmed by the fact that the 0 - K fre-
-".quency is a blurred narr«<y band yhioh is quite different in the two trans- -
- isomers. It is narrow (~45 om™') in the low-melting isomer (IV) (40.5 -

. 41°¢), and broader (~ 200 om'1) in the high-melting isomer (III) (75 =

- 75.5°c). Thie is assumed to indicate a predominance of the iniramolecu~
"lar H-bond in (IV), whereas in (III) the intermolecular bend prevails.

~ -This difference seems to exert a comsiderable effect on ths melting points,
 This fact was used for the identification of (III) and (XIV}., If the dif- N

ferent melting-points of (I) and (II) have the same rearan, the higher- .. ;-

melting aloochol (I) (43 ~ 43.5°C) 4is that with intermoje:ular H-bond, '
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"APPROVED FOR RELEASE: 06/06/2000 CI-RDP86-0053R0}007

?

s/ozo 61/137/005/017/026
Optical study of the eos B103/B206

while the liquid (II) has the intramolecular bond,
oonfirmed optically, In a considerable part of the g
the liquid phase the 0-H group is released from the i

and enters the intermolecular H-bond. The threo

converted to the erythro~isorer, or to an isomer
of the oxide ring as the

This assumption wag

olecules of (II) in
ntramolecular H-bond (
-isomer is thus partly : !
having a similar position

version of the erythro-
er can hardly be confirmed optically in the case

actors in the case of
erythro-threo-isomeriam. The energy of the H-bond is not high

(~3 kcal/mole)., These bonds therefore cause a oonsiderable differerce of
the mentioned isomerism in orystalline state, but not in liquid or super-
cooled-liquid state. The intramolecular bonds are, as a rule, not
destroyed in 20% solutions of these alcohols in 0014, which was also

optically confirmed, The complexes of (I) and (III) with several
members, which are associated by the intramolecular H-bond, are destroyed,
while dimeric complexes are preserved, and monomers are formed., The
authors conclude from the optical data that under their experimental con-

Card 3/7 :
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8/020/51/137/005/017/026
Optical study of the oo B103/B208

ditions each of the four alcohols mentioned exists in two conformations.
The prevalent conformation.are: in (I) - cis-ea (Fig. 1), in (III) and
(1IV) = trans-ee; in (II) both conformations appear to about tas ssme
extent. There are 1 figure and 6 Soviet-bloc references.

ASSOCTATIONS Institut goryuchikh iskopayemykh Akademii nauk SSSR
oo ‘ _Ins?itute of Mineral Fuels of the Academy of Sciences
USSR) . .
Institut organiocheskoy khimii im. N. D..Zelinskogo
Akademii nauk SSSR ('Institute of Organic Chemistry imeni
N. D. Zelinskiy of the Academy of Sciences USSR)

PRESENTED: November 28, 1960, by B. A. Arbuzov, Academician

SUBMITTED: December 29, 1960
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- 5/020/61/137,/005/017/026
.+ " Optical study of ithe ... . B103

B208

.

. ' LT e e et Cord Tadauua!
Uscroru xoaeSanufl U RPORCHAS, ORHENONS UMKAS ¥ DAKAOFEXCANOSOTO XOALIA (B ]

L.qumlu . JMpmaCﬂ.
- an | @ | w an am | @

] 3BAe(1°) | HBW(1*) | A2 (17) | BSAT (1)

1249 {10

1020 ) limsacae | 1m2 am | 1282 0 amy [1R0 s-}} 1253 (1° am| 1252 (5 am | 1253 (1 2>
1268 (2° A8){1265 (9° xn) | 1268 (1 x») W(un) 1200 (1 x0) [ 1268 (5° xn)| 1268 (O xo}| 1569 (A nm) -

mﬂ e %?2{%,: mai:; m&#::! AN Mam Wi

" Table 1. Vibrational rrequenoies of the lwdro:qyl, the oxide ring, and tg;
3) 2

oyclohexane ring (om~'), Legend: 1) group; in liquid state;
»solution in 0614 a) band; b) narrovw bands; o) narrow band;Ab = doublet.
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APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203930012-1"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203930012-1

'M‘m@ﬁ‘&i?ﬁiéﬁﬁ{mmf ENSRU I OITREL SIS I oGRS T FE R AR (R G MRANSEIR Ko RR G IR R 0N BRI S S MR AT ?ﬁﬂfn“ 8 RS G S LA
o ~ - 4 - - . oL R

BATUYEV, M,I.; AKHREM, A.A.; KAMERNITSKIY, A&.; MATVEYEVA, A.D,

Opticai study of con.fomations of bclopenﬁn;one and ol ~ghloro- .
oyclobentanone. IaveAN 83SR.0td.khim.nauk ' no,631138-1141 Je 161,
(MIBA 1436)

1. Institut g chikh iskopayemykh AN S8SR i Institut organichesko
khimii im, N.D,Zelinskogo AN 33SR. grchoskoy
(Cyolopentanone) (Isomsrs) '
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.BATUYEV, M.I.; AKHREM, A.A.; KAMERNITSKIY, A.V.; MATVEYEVA, A.D.
B e

Optical iavestigatioh of conformations of cyanohydrinms of
some derivatives of cyclohexanone. Izv.AN SSSR.Otd.khim.nauk
‘001021813-1816 0 '61- (HIRA 1"“10)
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